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EBRNMEARSS 2 Fping LB, STHFNIHRIREHN L NEE MWD ZERY
InternetPZ3AGIEEME, (BABERTNIARIEE, IBEIRIESCIRN AR i INEARR .

Pingan < BRSBTS :

C:\Users\******>ping 10.108.172.1

IF7E Ping 10.108.172.1 B 32 =THRVEEE:

KEH 10.108.172.1 BY[EIE: FT5=32 AiEl<1ms TTL=254
KE 10.108.172.1 BY[EIE: FT5=32 AiEl<1ms TTL=254
KE 10.108.172.1 BY[EIE: FT5=32 AiEl<1ms TTL=254
RE 10.108.172.1 BY[EIE: F15=32 AiEl<1ms TTL=254

10.108.172.1 9 Ping FiHEE:
iR ERiX =4, BB =4, E% =0 (0% =X),
HIRTREAY TR E) (LAZRD BB AR):

B = 0ms, 5 =0ms, Y = 0ms
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netstat -anlp | grep port
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HHEMEZINE, ERREHRIEHRE, BTOETE, AES.
SRS EREARE SNBSS EBGES, TEEMIMILZINER
F, RRASIKILERSOEEISNEFEREEERE, X—HoLRA
IHEBMBPEEHZRERANG , SEERMATEREH TS AREEHt
BHTEL, EXERBRmTERBKERE, BTRANBREERS.

FEINEIRSER
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(BIRERBFEER ) RSRYIKBHRENFINEGR, TEHTES

EINEIRFERERHETEHNE LER, FIHERERIE?
TEEHIE .
BRERECREEARRBITR
BERRREEHA N EAR RN L EFNER?
FEE.

R ABPRHERISRERED, BIRAREETARRHERE, PEBERE
TISERIESR, BEEFERAFNBEREMHAEER
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2IRINE
N 10 TOA {GE4ECE

1 O TOA {4 E

GART LA XS = Fipapl S 0inaE R ME R ETERES, HIERIEZRIFREIRE
FIHERIESEIP, TOARIZIEREEZRFIREKINERIESLIP, B REGARSE
i T RBIIRS A

AEERTFIUE (TCPHMY ) BRSS, FFIPHENESERIPvA, HAEFPREERER
FPIRIFTOARMZIERES, AISEARANEHITACE -

Linux AR AS792.6.32F0LiInuxPIIZhR A /93.0LA ERYRIER S, FEECETOARIKIEIR
RIRMELR EBXA], BERRIESSRENARFSEHTEE.

(MR

o TOARSZIFUDPHMYAIMEIRES

o TOABRELUTMEMERFHIRIETAEETIE, BftRRIRAZRETTIEEM.
e CentOS 6.8 ( Kernel version 2.6.32)
° Suse 11 sp3 (Kernel version 3.0.76)
° CentOS 7/7.2 (Kernel version 3.10.0)
° Ubuntu 16.04.3 (Kernel version 4.4.0)
° Ubuntu 18.04 (Kernel version 4.15.0)

° OpenSUSE 42.2 (Kernel version 4.4.36)
° Debian 8.2.0 (Kernel version 3.16.0)

Brn=

YRR

o RIFAZERFAMNETSHBINZRATFLIMNE—, BIINARZERAS
kernel-3.10.0-693.11.1.el7, NFEBLEXNIRABIARIZFT A Ekernel-
devel-3.10.0-693.11.1.el7,

o RIREMWLATLABIEFHIR
o YNERZEIErootFF, FHHBsudotiR.,

BRIFL R

UTRELRREH I LinuxRiZhRA793.0LL ERYRER S

e RIR IR

—_
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EBRINE

N 10 TOA {GE4ECE
(1 88
o LTEANZERFALASNEES, IR EEEKXKAZINNAZMANRZER, TEB1TE
WLt TEHEENRES,

o MTFEERIMEEITRE (kernel-devel ) BIENR, FERRBGIRHUERINALIT

o

LU TFRARLInuxZ I TIRAIVIRIERIR, iSIRIERSEEN NG,
- CentOSHME TFHBRELE

i PUTINTES, TERgcchmiFEEs.
sudo yum install gcc

i. HITWTHS, ZTEmakeI H,
sudo yum install make

iil. PTNTHS, RENZERTLE, FROLTHSEORABES
PR A —EL

sudo yum install kernel-devel-'uname -r
AR
o NMRETHRERBXNAIMNZALE, AR FibIFZE FHIINAIrpm

[}

#flk: https://mirror.netcologne.de/oracle-linux-repos/ol7_latest/
getPackage/

1A3.10.0-693.11.1.el7.x86_641f, FEHEHITLUTHSRE
rpm -ivh kernel-devel-3.10.0-693.11.1.el7.x86_64.rpm,

o WFLEERENFINZFALEE (kernel-devel ) BIIER, EERREGIEHE
SRENRZFF A B .

- Ubuntu. DebiantfE FHIIR(EL R,
i. HITUTHS, TEgccdmiEss.,
sudo apt-get install gcc
i. HITWTHS, ZTEmakeI H,
sudo apt-get install make

i, PUTATFSS, RENRERITRE, FROLHSENIRFEES
PR A —EL.

sudo apt-get install linux-headers-"'uname -r’
- SUSEIMZ FRIRIELZIER
i PUTIN TS, &EgcchmiFes.
sudo zypper install gcc
i. PITATaRS, E3EmakeI H,
sudo zypper install make

iil. PTNTHS, DENZERFTEE, FEOLTHSEORAEES
PR A — o

sudo zypper install kernel-default-devel
2. URIFERIZIEIR
a. fEMGItTH, HITUWTE<S, TEHTOARZERIER .
git clone https://github.com/Huawei/TCP_option_address.git
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https://github.com/Huawei/TCP_option_address

EBRINE
=

10 TOA {GE4ECE

(AR
WMRKRLZREGtTER, BHHAUTIHE THTOAERIREE.
https://github.com/Huawei/TCP_option_address
WITU TS, HNERBESR, mFER,
cd src
make
fmiFITIERIRRwarninggiZerror, HABRIEMAIN, KEHFIEF RS
249 pitoa. koS4,
(RAETY::

UNRIRIEIRT “ config_retpoline=y but not supported by the compiler, Compiler
update recommended” , FRBAgcchRANITE, BIUGgccHRNEEMRA

3. NIERAIER

a.

PATUI R ar<, DNEKAIRIEIR

sudo insmod toa.ko

PATUI R ar<, NIHERINEIER, EERRBHER.

dmesg | grep TOA

EIRREEEE “TOA: toa loaded” , 1RBARIZAERINEALIN
(MARLY:

CoreOSTEBHTHNRMFTALIRIRGG, FEHAREREHIBTERS, AREREE
EBEPIIHAZRIR . AT REFEAZERIESRABERFHLZ/lib/modulesB R,
ALERRTRERREREFIZNIZBRT, MUMMBEERSER.

4. BEIiERHER

AT ETOARIRRIE RFSENATERL, ATLUGIIETOARKIERAIA S IIZIZS
FRIEENRIZARH

BN RRIRAI T EB LA T MT5A:

%Pﬂl«‘ﬂfﬁ?@%%%ﬁ?, FEBEE XS AR TOARIZIE RIS
T o
SE UMM REERIHIA
i. f£ “/etc/sysconfig/modules/” BFE F#iiEtoa.modules3{4 ., 1ZXIEE
BT TOARLAEIRATINEMI A
toa.modules3ZAE, BESEUNTRAI:
#!/bin/sh
/sbin/modinfo -F filename /root/toa/toa.ko > /dev/null 2>&1
if [ $? -eq 0 ]; then
/sbin/insmod /root/toa/toa.ko
fi
Hrh “/root/toa/toa.ko” ATOARIIRIR IR, BEFRFEEEHE
B CRIFNITOARIZIERIRR
i. MITLULTES, Htoa.modulesBEIIAFITTHITIR o

sudo chmod +x /etc/sysconfig/modules/toa.modules

N5k 01 (2024-10-25)
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https://github.com/Huawei/TCP_option_address

EBRINE

N 10 TOA {GE4ECE
(1 #E8

ZERAREAZE, SSHIETOARZERAE, RItFEEEHRHFTOARZ
1R,

5 ZREZTH

MREBARERE RSP AZER, ATLStoa ko XX HHENEIFE
DNELERIRAIELITL R, AESRITERIIBRRIER

RIZAERINE R INLAG, NARERAAEEREUAEEFVESCRIPHBL
(MEEY::
T RARER SR TR SPIZAR AL SUERE .
6. IRIFTOARIZIEIR
TOARIZAR R R R I G BN B AN R L, MR — P IIERIEIF .
HATAN TS, EXEGpythonNEimIRS P EI— 1 EZRIHTTPIRSS
python -m SimpleHTTPServer port
Heh, portEESGARINIZERIRSS S ECERNIRO—3, #iIAH80,
BehizfE, BEEFimBIEIGARIINEIPRS, RSiREIHIEEENT:
192.168.0.90 - - [06/Aug/2020 14:24:21] "GET / HTTP/1.1" 200 -
MARY:
A5 EE192.168.0.90, REiHIRSSAIKIEINEFHFEIPILE, BIZEF5T
[EinARSSEEAYELSCIPHELIL ,
o  UTRMESBRHMILinuxPRIZiRAJ92.6.320R(ER S .
MER
TOAJRIH52152.6.32-xx PIZhRANAVIRIE R St ( CentOS 6.8%F1& ) »

1. MEATMubsh3RENE B TOARRII AR EE
( Linux-2.6.32-220.23.1.el6.x86_64.rs.src.tar.gz ) o

http://kb.linuxvirtualserver.org/images/3/34/
Linux-2.6.32-220.23.1.el6.x86_64.rs.src.tar.gz

2. FRIETOAEIRRINIZIEISE
(EImFEX S
a. A “linux-2.6.32-220.23.1.el6.x86_64.rs” {43k,
b. #®iE “net/toa/toa.h” ik,
¥§#define TCPOPT_TOA200EC ELE S Sa#define TCPOPT_TOA254
c. fxshelllim, HATIAT®HZS,
sed -i 's/CONFIG_IPV6=m/CONFIG_IPV6=y/g' .config
echo -e '\n# toa\nCONFIG_TOA=m' >> .config

FeEZ FIPVOIERIES W mFHAZT, TOASHIRIFMEMAZIER, T
AR B shFELE
d. ZgtEMakefile,
AJ7E “EXTRAVERSION =" &SEIILBENXA—LRA, BT “uname
'r” ':FnE'uﬂ_T, {ﬁuyu'toao
4. PITUATSS, mFREE,
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EBRINE

IR 10 TOA ffE4AcE
make -j n
(11 #%ea
Jr_fjLLLWE%%CPU*%&EEE*EME’J%%&, Bln: 44%CPU, AECE N4, MMINRGRIRE

5 WATUUTSS, LRAZIER,
make modules_install
A SHITERUE0-1F17R,

10-1 ZEEWIZIELR

INSTALL /lib/fimware/kaweth/trigger_code fix.bin
INSTALL /libsfirmware/ti_34

INSTALL /lib/fimware/ti S

INSTALL /slib/firmware/mts_«

INSTALL /lib/sfirmware/mis_gsm. fw

INSTALL /lib/firmware/mts_ edge. fw

INSTALL /slib/firmware/edgeport/boot.f

INSTALL /lib/firmware/edgeport/boot2.

INSTALL /lib/fTimware/edgeport/down. fw

INSTALL /lib/firmware geport/down2. fw

INSTALL /lib/fimware/edgeport/down3.bin

INSTALL /lib/fimware/whiteheat loader.fw
INSTALL /lib/fimware/whiteheat. fw

INSTALL /lib/sTirmware/keyspan_pda/skeyspan_pda.fTw
INSTALL /lib/ ‘keyspan_pda/xircom_pgs . Tw
ekl i

6. HITUTHS, TEHRZ,
make install
S HITERIE10-2F 7R,

10-2 LZ=A%

7. $JFF “/boot/grub/grub.conf” 34, BCEFHEIAEED, WNE10-3F.

a. BANEGABIRZASE— T ARAZIEXIEZTIARZ, B “default=1" 182
753 “default=0" ,

b. EHFIENESEtoatEkAIvmlinuz-2.6.32-toaIZiTRESRID “nohz=off” &
., NRAXFnohz, KESDTFCPUORIEESIEFEE S, SHENFIES
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2IRINE
N 10 TOA {GE4ECE

10-3 Ec& 4

default

/boot/grub/splash.xpm.gz

el V/boot/vmlinuz-"." . " -toa|ro root=UUID

| /boot/initramfs- . . -toa.ime

c. (BXERERFRE, ERERIERSR.
BRESK, RFEMNHvmlinuz-2.6.32-toaliZ.
8. FRAERTHZE, FUTLUTaSINETOARER
modprobe toa

2 modprobe toads SIMAFHSIEIA, LINRRFEERSMEI=HAS, NE
10-4f7,

10-4 modprobe toa 3%

[root@SZX16000167219 ~1# modprobe toa
[root@SZX1000167219 ~1# 1lsmod |grep toa

toa 42032 ©
[root@SZX1000167219 ~1# B

TOAIRERINE SERk/E , EMMISEA0E10-57 .

10-5 WX

Linux 2.6
9. ISIFTOAMIZIELR
TOARZIRIR L3 Ak TN IS BN o] B RERENE R, IEAMEH—NIIERIBIF .
PUTUNI TS, EREBpythonfIERRSEF BN — N EIZRIHTTPIRSS .
python -m SimpleHTTPServer port
Hrh, portRBESGARINZEIRIRSS SSATECERIRO—3, FiAJ980,
Bhzia, BEEFimpIaGARIINRIPEY, ARSSiRAYIAIEIEESWT:
192.168.0.90 - - [06/Aug/2020 14:24:21] "GET / HTTP/1.1" 200 -

AR

HiAIFaHESH192.168.0.90, EEiHARSSECILERENEIRZE PinRIPHELE, BIZAiA5E
[EiRIRSSBEAYESCIPHELIE .
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= e

11 £BKNINEE. GEIP. CDN £ufhimEH+AX3?

1 1 £ERINiE. GEIP. CDN £igimEH+4

rE o

o MRS EFEIE
(Anycast IPARZZ)F
iislmEINE R A
SZDNSEFM .

ENNEEL P
HITEERE, BX
NMEBRIE
iR,

o CDNIZET=

X
al?
SEEEE 2IRINEGA CDNLULNE GEIP
EN KMERNTBEEIRE | EA=2DREE BIGA—HEKERE S
Fk, EBidAnycast IPF; | 2800+ 52, AE | =B8FM, aJLAG
AREAFIHEINE IPA | TEZEEREN | SEP—MLEX
DFIEBEANER=ET | HEafEsEemMed | =P, @TaF
MR ERTIRIRNA | EEINE, ETH | WINEREIEbEIR
TR, RARESNEL | PUE, 2858, | JFR, ZUSEmE
IGATEE, FREM. MERE, PR | SA9GA,
HERZDSIHE
HERMIHIEEER.
= il ELR=IP, AR YN[ FAMIECS/ELB, %
EIP, FARJECS/ELB THMIP(EEEES
=EZK . NATE—
FCfEM)
ffiss® o EBKREBTME | o ARLIEZEE | o TIFT=EINE,
.E_@, AT AESE{REERS miGiE, HEH R{EEBREE,

o EXREBTFMIE
i, BIREER({RER
FEE.

o 1HLLGA: R

FiERegion®

o MR, EamE | EREESEH | gcamzsi
SYRMENIF, Af IZETEONS | mEAILRES
%, BEDA/AN, | BFWREFR ““Region); &
EENREEE; 3. FubEEEEA
o HAME, BETF | BER EEIS
SASERARE | NCARES
RiFR.  Stns
DNSZEZFEE .
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37l

BIENFZEMIEREI N, CONEIEINEGEEEREZIHEEZER
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HHEMIEREI N ERRECES o

EHNECGAN RN ZEHSHEEREEZSRE TS, BRPMME
BARBNEARBTFEEEIA M, B8R T ARMEEAREED
BESESFEBRETI
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R RS
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hs%

o FOREEXLAR,, 8L
DNSEXI M AELIHERE
s (fraWSipaiRE
#RIIGA, FTELIFELR
SMAHELEK) o

o [EimERIREIPELIE (Anycast
IPAZ) STIFWRER, F=
DNSEFL .

* PIAEES.

BREREERIEIIADNS, £33
DNSEEtTRERE D&, FME
Rk AIPELIAELRE (N
FNPIELLFI1:1, EiEihX
FRYTIRE]IPT, FrEEtEXEEITIR
[E1P2, LR EEMXIAERE
ARER et Xipa =, &
S EIADNSEETLLEIZR1:1,
BRIP1REAFIP2)

IPE SR YT B E ™
DNSEFinEfzs0n

B M o
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IAZE iy
R EHEERI S EINRSEAI T ZE R FERE A ZRUMNSANEAN R, WNRPELLREF
WSFEEIRRGMNIB XA, FEEE =BKEXIEHENEITRMG, REERMLS
BUEBGASLH, Simn] LAEEPEIEXIGER. RIIKIEBEMNLE, BiMuEERLSEE
FE/R=, NIRBENMRPEKXE. WAFHWXARIBE, BoJLUBE =B R XK
13 PEuLCIER S BRIMERSLA
R LAEAHELLFEREMEAN =960, AP SHETEER- E5—XiE, FZEM
}E?ﬁix B, JEN. TASEHXNSPMERBFGE, WEZEERADSBERINESE
Bl
B 13-1 15=71f)
RERINEES
TekihE AR
D o~
22 D
e — F cuEES . |,
&& | _iERegion
Be GANES |
e B~ :
227 1E
A = GAMES
YR SIRH

NREFELH P ELESRMNGE LS INESE, , BRXTIEAENKSHERE
BRSIUR
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RV AR
BAERE
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EO B DNSERERFT

BIESTR
SR B ATPEEEERINESLS)
FENTHEEEEANESES], IhEMRERE “ FEARFELAIN (WIRRPFREX, &
BEN), FiRinTREEKIEREREER- FiE—,
FHECERIEIE S N eIZEERINESLA
$E2 EEEATRMGEERINESLS)
1. EEFIEERAIXITIRPISEREEEXE “ BOMN-EEK” .
2. BURBKEXEHEEARIIMNGESS, ERUMSESTINESES], HEAnEX
SRR RN, RininT RAEEKIEERE ‘ER- L7
13-3 L2 BRANESLAY

Qo= @) e (3) ES#A [OF:
* &R
lRE - | mEewmE @

*INEESE @) EH SEmERS

e NEEESHERARFSFASHEZER, AFERSHATHRSEME FEEER—7E, BETMSHEMENnE. SERENREC
EFARESNEANASERETET, NSRRI

SERTLAEN20 T,
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EBRINE 13 AT SEIE A = AR EUAE R RGN = AMERTH it
= e XAFAEE?

13-4 e EGIREE . RipgT oBNRIETREE

manaE ©

3 ECEDNSEERERRT
BT DNSESREARHT, LelRCBURE “Mus@R” , HARMXAYLRIAFEERNAY
T R
o NMMXAYHIEAFFTRIEARERMIEGA Anycast IP, BIER2FHAEIAIEEK
DNIESLAIRI M AYANycast P,

o HigIMBK (K. #u3. FEM ) B9BIABF@BTEI%E AR ELLGA Anycast
IP, BNZER1IAERYEBRANIERSCEIRG R AYANycast 1P,

o HEXMAAFIGIEFETREIER- LiE—a9RMIPHELE,

13-5 FZE& DNS EBefRAT
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